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ABSTRACT ‘ o

The psychophysical technique of magnitude estimation was used
- o . ‘ - '. .‘,..ia . .. ! ‘ . 3 3
_to develop-a ratio scale of subjective estimations og;adult learning in
» . o i .4 a‘_.” ..‘ .
.various adult.education activities. 'Prévious research using magnitude
. LJ ' . . - .

estimation procedures has revealed that it is possible to develop ratio

scales to quantify certain social norms, opinions and.attitudes where
: . A ok B ‘8
'- - 3 ‘o ' TR .4‘ . . ., - . 3 .
= - judgements indicate how many times greater one sitnation is than
) L . N / B N 7 .

another. -

_ o i ' N . R
- A geometric mean rank order of subjective estimates of learning in

twenty-six adult education activitiesy and-the magnitudes of the . estimates

\ " . . - \/. . . . . o . . .
: were obtained from a group of 191 community college participants, 147 <
' - ) : . ’ ) .
e members of an adult education department and 165 pfrticipants.in a school
) 0 district adult education program. Test re-test reliability coefﬁ}gientswwf'”“””ffﬂ

N : N 3 I3 . : > ,J" 3
- . with a one month interval between tests, and a cFoss—modal_matchlng
- - . | . N I '
5 * ' /‘ . . b
technique with a one week. interval between tesgs indicated the reliabil-
. ) . .

. e " ‘ /
-ity of the instrument. , , K

o

| The data were dnalyzed to determine whiether the scale possessed

rdatio characteristics.  Linear relationships were noted with regard t.
: . : A .
- ! - //’ o ~ .
the item geometric mean _tandard errors and-increase in subjective
© . / E -
/ -

75timdtes,*and'the ratio of the geometriﬁ and ipithmetic‘means and
~ kX 5

: . ’ I ol :
ncrease in subjective estimates. Evidence of.# conserisus about the rank
L . ' Y 7

rdering of the scale items was found/ﬁith levels of significance beyond
;o . .
fficients of concordance W for each
/o . '
of the three groups. Analysis -of éovariance revealed age and years of

! .

.001 being .obtained for Kendal's coe

o

J - : N
v / ’ N a
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) o iii
schooling compieted’to'be'significant sources of variance on several scale
items “and sex was found to have a significant effect on‘one item.

i

. R |
- of the scale were described .and suggestions were made for the implemen-

. The methodology followed in the construction and administration

e,

tation of magnitude estimation scaling techniqhes ig adult resaifch.
; . B ?
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THE CONSTRUCTION OF A MAGNITUDE ESTIMATION SCALE OF ADULT LQéﬁyINC .
' ADRIAN BLUNT
Department of Adutt Education
University of British Columbia
o r
INTRODUCTION

: Research'goals in the emerging discipline.of adud t education

-

have been primarily concerned w1th the descrlptlon and class1flrat10n

of the field and related phenomena [2 ] . Measurement has been relatively

unsophisticaced and data,has been collected mainly by nqminalvand

A,

has generally

ample

ordinal scales. - The study of participation for ex

‘relied upon measurés”that dé-not relate physjical participation to learn-

@

. ing and which are not‘appropriate for sophisticated parametric analysis.

‘The levels of measurement generally used, s1mp1y class1fy types: of .\
1nd1v1dua1s as partlclpants or non—partxclpants in one or more types

of adult.educatlon. ' In rare instances when a‘more pre01se measure of

parf1c1patlon is so?ght 1nd1aes whlch may posse s the characterlstlcs

of an interval measure are developed by mean° of supposed experts who
'7 _ ;

assess the Vedpcativenessﬂ of various types of participationf

If adult education;reseatch is to seek answers to fundamental

N . y 4
~ \

questions and to investigate the many complex inter-relationships which

\

EY . - . . . ot . . . .
A paper presented at the 1976 A.E.A,, Adult Education Research
Conference, -Toronto, Canada, 7-9 Apxril 1976.
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exist in the field, attention must be devoted towards the two higheSt

"

levels of measurement, interval and ratio ‘'scales.

The pu;posé of this paper isito describe the Qevélopment of a

s ' .

ratio scale measuring subjective estimates of "adult learning. The scale

was devel®ped .with the following criteria in'mind, that it:
. N ° £

A}
°r

. 1."be»appropriate for use %n a ﬁide range of settingé;
2 T2, ;e administered;éiﬁﬁi§—;nd qé%ékly, . ‘
,3. 'produpe.a siﬁgie-score indicating the'respondent'S'involve—
ment in adult léarning‘experienceé,
. 4. Be app%opriate for sophiéfiéated par;méfric.énalfsis; )
5. be capable_of distihguishing between Qarioms adult
: educatiéﬁ activities by amount of expectéd‘learnimg, ahd
.6. éontain'é broad rangé of.adult learning activities includ-
r. :

B3

ing -¢d) those likely to occur in the formal instructional

and natural societal settings, (b) credit and non-credit

/

activities] (g) vocational, hobby and general interest

learning activities.

. SCALE TYPES ANQ_CHARACTERIS ICS

ar
3

Scientific measurement involves the assignment of numbers to

| ¢
v

observations on. the basis of cleariy defined rules. Differing means

N . \ . : -
o of measurement have beéﬁ,developed in accord with a variety of rules.
A . c . 1 . . . .
' [11,12] el o : \
.Stevens has identified four broad classes of measurement scales

P “

and has specified the mathgmégical assumptions which fovern the

&

<
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i ) ¢ ' \
,apa%t the observaticas are on the scale. It is.possible therefore to
o 2 . .

‘ 3
. . 3 >
Lo ' . . . - A . ¥
permissib1e\§ransformations on the scale numbers. The important differ-

.

e four class¢és of scales is th§t,some'are operr to more

. o ' ‘ B
eatments than are others, and consequently are.
3 ) - _

t . . « : s -

forms of mathemat

more ,desirable in research. : : o
T ‘ , . : . .
The four classes of scple, from the lowest level of measurement

. S . S s E . J .
to the highest, are nominal, ordinal, interval and ratio. Nominal

scales are used to categorize and ¢lassify déti/such as participants and

non-participants, persisters- and drop-outs, or researchers and instructors.
: . . - . . . .

Ordinal .scales enable observations to‘be'rankgd or ordered from most
. P . N .

to least in terms of the attribute of interest, such as a list of names -

k4

ordered by distance travelled to attend an adult education centre) or
the compiepioﬁ oé'an assignmént. Sucﬁ measures wbuld reveaI_who iﬁ a
class travelled furthéét to waortravelledrthe least'faf{ and wﬂo'in a
group finished an éssignment frOm the first person to finish, to ﬁﬁé

last to finish. No algebraic operations ‘can be COnducged with either

nominal or ordinal scale data. Neither can ranked data be meaningiully

"added or subtracted and only on monotonic transformations are ordinal

a

scales invariant. That is a transformation which does not change the

order of the observations is Bllbwed, such as changing all twos to
AN

fives, threes to'eights and fours to nines on a four cafggoiy scale

because no information is lost by such changes. ™~

With interval scaling it7ié_stsible to make statements not
only about the rank order of -observations, but also to state how far

- -

B . 4 v . B L
say that a person with an:IQ score of 110 is as far above the mean
test scoresof 100 as another individual with a score of 90 is belgw

/
L] /
£y

i
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el

ithe mean. The major difference between the'iqgéfval and ratio scéle»_
/. . . 3 ’ " .«

) ‘ig’ that the ratio scale has an absolute-rather than an arbitrary zero

Zenabling observations such as’ timed performances to-be taken.' The most
. , _ . A o

- important characteristic of‘the'ratio scale is that it remains invariant

"~ over all transformations when multiplied or divided by a comstant,

That is the rank order of points on the scale, .the ratios Qf ﬁoints on

» o . , 2 . . .

- the scale and the zero point are all,unaffected by division or mul tipli-
. S ) ) B - : .

cation by a constant. Interval scales are also invariant under linear .

-

. transformations and are unaffected when a constant is added to each

. ]

\ d )
value after being multiplied or divided by another constant.

",
N
gy

Frequéntly'inAadult education research the fundamentalist’view
of Stevens'”’is ignored %d the name of pragmatism and ordinal data is
treated as though it had intervalland rati¢® scale characteristics.

Although there is support.in the literature for such action[l’7] the

]

.breaking of assumptions underlying the theory of measurement ought not

to be taken lightly. Although the question of the use of parametric

‘§fand.non—parametric tests in the ljterature is highly contentions there
i . : [ o

ought to be no questioning the wisdom of always striving to develop the
. highest 1eve1% of measurement possible. Generally ‘interval and ratio

scales are thoughé to be inescapably complex and tedious to consﬁruct,
. ' . ey : <

while nominal and ordihal scales are thought to be both easy .to construct

’

e . and acceptable by convention. For this reason alone many graduate

students and researchers in the discipline do not devoter more 'tirhe to
. \ * . N ‘ .

scale construction.

-0

This study explores one means of constructing a ratio scale for

use in an adult ®ducation study‘by‘a relatively simplé psycho-bhysiéal

»
t

scaling procedure known @s magnitude estimation. o .o
. H L. .

ERIC -
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| m—S e v - ' R - 5.
' Mapritude Estimation . o : o .

° Originally developed by psycho-ghysicists to measure perceived

increasés”in the magnitudes of such variables as loudness, brightness
o ‘

"and heaviness magnitude estimation has been found to have utility in the

quantification of social'norms,.opinions and attitudes. Examples‘of the

« '

successful application of magnitude estlmation zan be found in’ the

by

diverse areas of aesthetic value of hand%riting[ ], seriousness of the

o) ° ) [4]

. offences of'juvenile delinquents ., the importance<of Swedish monarchs™

£:3

’occupational prestlgr , and the magnitude of social reffdjustments or
: life\ﬁzfnges[ ’6]. R . v
o )

The basis of the method rests on the human capability to match

numbers to stimuli and stimuli to numbers in such a way as’ to accurately

- . . 2 .
“estimate ratios between stimuli and also to adjust stimuli to matche

prescribed ratios. The generally used procedure in magnitude estimatﬁon

involves having the subject compare two stimuli presented simultaneously.

One of theistimuli'serves as a standard or referant and the Subject;
estinates the magnitude of the two, or the'ratio between'ghe two stimuli.
Subjectsﬁoresponses can be obtained by the assigning of numbers, draw—
1ng lines of lengths proportlonal to the stimuli, squee21ng hand grips,

*draw1ng 01rcles or squares, increasing the magnitude of another snlmulus,

: 3
. or by some other similar means Stevens{1 1 refers'to these procedures
‘as direct methods of scaling, and to the Thurstonlan procedures as . :

_indirect. The distinction is that with indirect methods respondents

perform a minimum of quantification. Usually they are asked which of

‘a pair of stimull is the greater in terms of an Observable characteristic.
This data provides infdrmation to rank order the stimuli, and later -

129
= o . . -




‘\/

e . . .
e . . R

;w;, © -~ - ovariability bﬁwjudgementswisWsuperimposedﬂon”thé ranks in,order to
. -digtribute'éubjécts aléng'gbe_sea%s ggntihuum.A Witb the*direég method
| of magnitudémestimQtién'no psychbmetric assumptibné are'supérimpOSed
. . i : ' . S
' ; on the data at a later-date. 'Tﬁe'r;spondents petf form thelquantif?cétidn

.

Iy

v - ! T ) . 3 » 3 N ’
usually by assigning their own numerical value to the response. On many

Lo f

L e ‘attitudinal continua Thurstonian scales generated by indirect methods

have ‘been founé to have an invariaﬁt'relation to the scéle of magnitude
dcvelopég b? the airectwmethods of mégnitudg'estiﬁaFion} )
s | Ih'many-e#perimeﬁts-over'the“lastith}rtykyears it has_beén éhéwn,
frqgﬂqhe,subjective estimations ofvobserveré ﬁlottéd agéiﬁét_tﬁé magni¥

- M - i .

tudes of the stimuli observed,.%hat there is a great deal of ‘agreement
¢ between :individuals' perceptions of magrifude. - In, fact man may have
an innate psychplogical capacity for maki g quantitative judgements

abouﬁ psycho—physi¢a1 phenomenaf It has jpeen suggested that these

. A . x . ‘ s
responses arc non-voluntary at the psychological level,.and it is also

(10]

possible as Shinn

has speculated, that subjective fesponses to social

© .stimuli may also be non-voluntary and that ﬁthe individual is in a-

o sense a prisoner of his conditioned values." 1f such is the case the
wvalue placed on'learnihg by an adult mdy be determineQ)by his previous

experiences as a learner. As many adults have shared similar.experi-
S - ' R e . .

ences in formal instructional settings both as prc—sdults and adults

> ) .
it is conceivable _that there is a social consensus regarding the magni-
) ) ) o . .+ )
° tude of learning that occurs in -various activities. By quantifying
- “ i o

.
.

T’

these subjective estimates of_ learning it would bé possible to assign

R * N R . e ,
"units of learning" to-individuals participating in those activities
: . ) : .

< " indicating their exposure to or involvement in lecarning over a period

,— . AA . ‘, “' \

ERIC e .
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R 7
_ - ' ‘ ' qs
of time. If achieved, such measurement capability would allow research
_ into the extent of an individual'é/commitmeut,to learning and would be
. O ‘
A\ " e

a major step beyond s1mplv o serv1ng ‘acts of partIClpathn whlch

L3

INSTRUMENT BEVELOPMENT o
- R 0

The Subjedtlve Estlmation of Adult Learning Scale (SEALS) was
- 1

(R developed over a three year perlod k r~total of 110 items for use in

the ocale were derived trom adult edu ation brochures, calendals, and
circulars describing adult learning opportunities‘and from colleagues.

The pool of items was used in several rial versiohs which were adminisf

I3

- .
-ygtered to adult:educatldn stddents and participants in a wide range\of

i

’adult’e cation activijties. Item analyses were,conducted and those items

with véry large standard deviations inditating disagreement'between
| v .

. \ ’
raters were rejectéd. Dufing this proxess items were edited to | ensure ¢
. \ 3 . . f . .

" . " . \ ‘ el e o .
clarity, the duration .of each of the activities was added to the form,

diréctions to the respondents were modified7and.the values of't#ev

% o -

"standard' -item-were viried. - & B { ,

% : ) M - '

A modified form consisting of thirty—five items was -tesgted with)/—

a sample of sixty.vocation@l instructors and seventy-fivée adult

educatlon graduatc students and y1elded satlsfactory results for the

.

twenty-snx 1tems which now comprise the final form. ‘The-items 1nclude

o

~a range of Credit, non-credit, vocatibné&, genera ~interest, in-

stitutdional and self-directed learning activities,|\ A,copy of the final

- . [

form is attached.

1
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s . . - -

Administration

.8 —. : " e
The SEALS was administered to a convenience sample of partigci-

- . ' Tt 3 ) L - S

| pants in credit courses at the Vancouver Commﬁnity College, stﬁdentsiand
' F( —t a

faculty in the Department of Adult Educatlon of the Unlvers1ty of British®

L ' - _ . , . [

e

v . Columbia and participant% in the Vancouvér School Board adult educatlon <
‘ ' . . l

RO program. Not all of the respgndents fully completed the form and

. 7—approximate1y 10 pér 2231 of the oollege pagt1c1pants and iS per cent. ”
. , of the school hqard participants gahe responses whlch‘undlcated that
° T . 12 \ c
. . é - they did not uddgxscand‘the 1nstru;tloni on the.forn. The 1ncomp1ete
‘ _ and inaccurate nfsponses ;ere reJected 1eav1ng 191 college respondents,
) e 147 aduit educatlon'stoeents\and E;culty,~and 165 schoo1 board respondents

! v -7

for a total of 583 completed Eorms.| - J| / ’

At each‘administration of the form the respondents were given'rd

an explanation of the intent of the research and Séveral examples of
. . . ! Y -

the rating procedure were‘presented prior to the form being ddstributed.
. »_- o
o, ‘-\?couraged tp ask questlons and seek guldance on. the procedure. Thére'
was no dlscuss1on of the actuaiss:ale items or the\values “to b% placed
.on the items, and\there was -no discussion omce the groups began to
7mp1ete ‘the f01ms. \ . A“prox1mate1y ha1f of the adult\educatlon‘sE:dents
. . . : 5

~respond1ng had completel one or two of the developmenta forms of the

3 . 3§ -

SEALS and were therefple\skllled in this partlcular magni tude estﬁmatlon

4 ‘
~ ~ [~

. : 3 S
technlque. « S

© e -

N In addltlon to rcspondlng to tne 26 1t2ms on, the form the

’

respondents/wcre asked to provide 1nformatlon on thelr sex, number of
’ . . N a ) \
1

Years of schooling complcted and their age. = Of the totnl‘numben of‘
. N "‘%‘:' . . -

ERIC

[AFuiTox provided by ERIC * } . . . . . g - ™

. A c . . ) .
The- instructigns -or the form were read aloud and individuals were en- e

e
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| s o 9
_ & v o _ . .
. " respondents 62.6,pef cent were male and 37.5 per cent were female;
66.9 per cent had completed thirféen or mote years of schooling, 26.6 o
S ™ ' . . . ) e
‘ per cent had .completed niré ‘to twelve years and 6.5 per cent had com— ';
pleted eigHt years-or less of schooling.” There was'no.significant ‘
difference between males.and females by :rears of schooling completed T,
° . 2- /' AT ' L © o e R i
(x —.4.26) ot by sex and age. (x~ = 4.05). A summary of the character-
.. S ' . - :
‘isticébof‘th respondents by sex, years of schooling and age is
. ) - RS o _ $ o
" provided in Table 1. o , . o S 4
’ “ . e ® - .
\“ "‘ 1Y) o N N r S '
/ \ ‘ ST—
R / R ‘ \ e ~ "‘\:\
;) ‘ CHARACTERISTICS OF RESPONDENTS BY SEX, AGE AND A
e, . YEARS OF SCHOOLING COMPLETED
) ’ ’ T ’ i ‘ '_ak P
_? ¢ 2 . . . ) . ) L
‘ " Years of Schooling Completed R
— B ) V . ] . ’ .,::/
<8 Yrs | 9-12 Yrs >13Y¥rs | Totals
v No % No % |No . % | No % "
- ‘,, : - N — h S - - \\ '
| Male .|  "15 3.0 95 19.0 | 206 41.0 | 316 63.0 & ,
‘ Sex .t : S IR IR EO -
v i ' Female - 14 3.0 42 8.0.1 131 26.0 | 187, 37.0
) Total’ = .,29 6;0». 137 " 27.0 | 337 67.0 503.100:0
S ! . L : —
.Y Age <24 0 0.0y 74 14.8 |185 37.0 | 259 518 . °
. - 25-34 g 4 0.8 \Bg\ 6.5 113 22.6 | 149 29.8 :
26 5.2, 52 10.4
13 2.6 . 43 8.6
SR |
337 67,0/ 503 100.0
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Results \ L .

E ; "\\

The mean item/scorestprodﬁcgd by the 503 -respondents are nresented
‘ Sl - — s

in Table 2. As requmendad by Steyens[l3] geometric. means were'calcu—‘

!

lated to establish the mean item values. Arithmetic meansiape also ~

p§§§ented_for purposes o0f comparison however as previous research has
] E - : : ] N

shown that the variability of magqitude.eStimations grows in proportion
to the magnitude of the scores, geowspricvmeans are the most appropriate

. . r- e . . . ’ A
measure for averaginrg over subjeects. . o , e

‘" logX

1 + logXé + s lgan

.»k'«z N  ' .

1

¥

‘The rclatibnsﬁip betwden- jthe geometric and arithmetic means can

be clearly seen in Figure 1. Irregularities.in the downward descént of

3

the arithmetic mean curve identify deviations from theigeometric mean T

ordering. i . 2 >‘ . . L \\

3 > > nv 6"7‘ . >
" The initial striking feature of the results is the agreement

between th: three groups*in terms of the ranking of the items by their
geometric means._ — Spearman rank order correlatior coefficients were
o L ‘ | - ; ‘ ~
computed to test the relationship of the rankjorders begtween the groups.
The coefficients obtained, all, significant béyond the™.01l level were

cgllcgpfvé sqpécizbbard r, = 0.99; college vs adult education T =.0.99,.

and school board vs adult education T, = 0.98.  The correlation

. . <

. . o ' t
betweecn thg/rﬁﬁi'ordcr of items -as they appeared on the form and th&

. 4
- . 3
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. - TA'BLE\Z\/E;‘ : ’ _ 11
ARIT!&!E;TI%MEANS, GEOMETRIC MEANS AND GEOMETRIC MEAN RANKS BY INSTITUTIONAL
/ " AFFILIATION OF RESPONDENTS AyD SCALE TTEMS '
Original i V ) Community College | Adult Education} School Board, Totals
Item ' : ' : ) . Department . .
Number . | Atem N‘:* 191 N = 147 N=165 | N =503
‘ ‘ A | \F Rank | X G |Rank | A.| © |Rank | & G |Rank
\ .
\4 | .
‘ / . .
11 | Apprenticeship ° 1025 | 495 1 ‘\ 929 | 439] 1 |1831i1119| 1 |1261° | 625 | 1
. ‘, 20 ‘Vocational School Course 1 484 .263- 2 371 | 267 2. |'s96| 390| 2 488 | 3oi, 2
16 Urii:.'ersity Credit Couréé _ 29‘6 219 3t . 265 | 2260 3 ..338 282 3 360 240 3
9 University Credit Correépondenc‘e 251 182 1 4 250 187 4= | 261 | 209 4 .2&8 192 | 4
22 \ Commun:i;y College Credi* 201 162 | . .‘5 21_& 18.'.’ 4= 21i 1181 5 208 176 E}
« 24 ‘}Iigh School Credif . 162 | 125 | 7 -| 164 | 142} 7 | 170 1] 6 | 158 | 136 | &
27 Short Vocational Credit Course w3 | 123 8 | 180 | 152| & | 1s1| 130] 8 156 | 133 | 7
.3/ uigh school cCredit . : - - N ’ ' )
Correspondence - o .] 165 126 6 178 - 141 8 166 [ 133 7 169 132 | 8
13 | Non-credit College~ " o 121 | 100 | 9= | 104 | 9612 | 115] 06| o | 124 | 101 9
1 Standard Ttem - 100 | 100 | 9= | 100 | 200 11 | 100 | 100 | 10 | 100" 100 | 10—
‘é ' Non-gredit Corresp;nglence ‘ 1 131 97. 11 144 116.. 19' 123.1- '90—./;;= 132 %9 11
i . vgec'regcio‘r‘i Centie Lessons 16 | 93 %__*2',“”1’15; ‘102 71j0 10 [ 90| 1= s | es |12
10 .\;’/ \ Progr?xpﬁed Text o 1 or ] ez |13 || sofas | 3| se|1s | s s 13
, 17 ‘ One Day wo‘rk;uo'p T - 63 |, 50 | 14 78 | 61|14 o os? 41 {16 64 50  1&=
N N A lndividuérl Lessons . 83 55 15 | 76 44 | 17 ‘ 81 49 114 89 . 50 1L'¢=\
1 s Read Non-fiction Book L 66 | 51|16 7| 49|15 so | aal1s | es | 48 |16
/.23 'Labour Union Short Course L 65 w1 | 6o | 4s)1e 49 | 35 |17 se | a1 |17 .
» 4 | Attended a One Day Convention 58 42 | 18 ss 1 al1e | so| sl | sa | 36 |18 i
| 12 Read a News Magazine si| a5 |1s |0 | d2f1s | e8| 30 fws=| 53| 35 |19
.7 | cutded Tour ' ‘n , 52 34 | 20 i |32l | 48| 30 ;i9= 1 so | 32 |20
.18 | Fducational TV Program % 8 | 35 |21 w | ol | |23l | a3 | 30 |21
8 Taped Lecturc” - o " so | _313‘22‘ | 39 | 25f23= | 36| 22 2 | 42 | 26 {22
26| Artended a'Public Show R 26 | 23= ] 39 | 26722 | 30 | 19 |24 35| 24 23=.' )
- 25 Attended a Public Lecture  3.6' D26 a3= | 3 | 25 é37 32 {20 |23 ] 36 | 26 |23 -
19 .' "Read a Daily quspapér' , 39 | 26 |23= | | 25 ]as | 29| 16 27 | 35 | 22 7/25 )
6 Attcended a Union,dr Profes;s_ionél‘ . o _ . : a
. Meeting - ;o v 30 |20 |27 | 30| 21426 | 294| 17 |25= | 30 | 197)26
2 Listencd to tducat fonal Radto | 35 23 26 lu2s | 1sl2y | 26 | 17 |2ss | 28 18 |27
/ R

'E]{[lc - I o 15

3 . . . -7
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total gréup item ranks was not significant”(rS = -0.047)
T - . ~ Kendall's coefficient of concordance W was used to testthe
extent of agreement between reSpoﬁdentsf,raﬁkings of the scale items
AN o - y . - R
within each of the three respendent groups. Unfortunately the computer
‘program for Kendall's W was not capable of dealing witbh the total number
, . R . . ) i E . . .
of respondents simultaneously. - The y@lues 6f W obtained for each group
.ﬂ / -
indicated that the respondents assigned scores when used to rank the
scale items resulted iﬁ consensus rankings. A high'degree.of agreement
about thé ordering of the items generated W ccafficients significant
- beyond-the -, 001 level for each group. (Community college W = 0.59 ,
° - e T e . .
: /K;xfﬂfxédult education departmeut W.= 0.64, school board W =70.66).
—
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\
- ° r
- 1
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\ '~ The item receiving-il. largest assigned units of learning was
/ L . - ]

{ apprénticeship. The geome~:~'  mean score agsigned. to this item by the
/ . . . B

school board respondents (#.117) was over twice as high as that assigned

- to the item by.coLdege respondents(495),and_by.aduit education department

: &’ \ I/ : . . i ] ) 3
| respondents (439) A similar pattern of responses was obtained for

| A

/ the six month vocational tr.:'ving. course and the university credit’ course

N 1 - . e . .
3 ! .ranked second and third resDectlvely; 'However, the size of the-differ-

! : o .

L,
: ‘ence thween ‘the geometric group means was reduced from 100 per cent
to 50 per cent and 25 per cent reqpectlvely with school *board respondents

'?'_' producing a géﬁﬁetric mean of 390 for the VOcatlonal course and 282 for

. ‘the university course, the:collegevrespbndents"means were 263 and 219

and thqée of the adult education débartment 267 and 226 for the ‘tedpective

! i i tems, : ‘ ’ )

T~ ‘ T ) ' ‘ 3 ‘ ",

’ L . As was expected items of longer duration received;I%rger Scores
‘ . o &

Credit .courses ¢

N

/

than de items of short duratlon (r '0.90, p < 0.001).

recclved the highest ratings follow:ng apprent:ceshlp and vocatlonal

y /

I s . . . ot .
i /training, with university eredit hav1ng a;geometrlcsmean of 240 as
’ e comparcd to communlty collcge credit w1th 176 and high school credlt

' Study by. corres-

- / with 136 all for a period.of sixty hours Quratlon.
pondence at the universitjfahd high school credit levels wcre-rated

1ower than corlespondlng rcgu]ar credlt act1v1tlcs even though one

-

hundred hours of study time was allottcd to them rather than sixty

hqurs for the regular credit tohrsos. A similar relationship'he]d

for' the non-credit correspondence item. the magnitude of this differ= o

?

ence between assigned units:of leerning was large for the wuniversity”

credit items with 240 as compared{}o“176 units, but re}atjvely small
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2

for. the high school credit with 136 to 132 units and for the non-credit
items 100 as, compared to 99 units.of 1earning. . .
thtre dlfference was found between the ratlngs a551gned general

1nterest courses offered through a college(lOl) and a school district(100)
\

. _ and learning a hobby or recreational skill at a'recreation centre(95). g

These threc items had thc same duratlon of twenty hours.' The remaining

items did not fall 1nto any clear pattern of act1v1t1es other than
being structured individual and short duratlon formal act1v1t1es 1nclud~

v

ing u51ng a programmed text book(65) taklng individual 1essons(50)

attending a Qne day workshop(SO) readlng a non—flctlon book(%7) and

attendlng a short course given by a union or profe581ona1 a58001at10n 41).,

Finally, the reéaining items.consisted—of aet1v1t1es 1nvolv1ng the mass
' ~ : R i 3 T - v

media with.news and cultural nagaéines(36);qeducatiqnal television(30),
reading a daily newspaper(ZZ), and listening to a serious radio pro-
gram(18) being closely ranked‘with'”puhlic"'eventsrsuch as_attending a

4 N
show(24) and attendlng a union or a profe551ona1 association meetlng(]9)
- E Although as prev:ously mentloned course duratlon was correlated.
;s
. ‘ : . \

W1th ‘the magnltude of the item means (r = 0. 90 p < .001), thls relation~

shlp is expressod without regard to the ratio between the duratlon of

3
9~

‘each activity and the assigned Jearning units. Thecnumber of units

a551gned per hour of . learnlng act1v1ty, or the t1me 1ea1n1ng benefit

=

. . A )
R - . ratio of each act1v1ty prov1dcs a dlfferent view. of the data. Table 3 =

w
A

shows the" 1tems rank ordered by geometrlc mean number of;unlts of
Learning assigned per hour.of learning'activity. Thosejitems of short-

est dqrntion had the highest assigned learning units per hour,. and

Aruitoxt provided by Eic:

- conventton(35), takJng a gulded tour(32) attending af%ublic exhibitionor -




TABLE

3

ITEMS RANKED BY TIME-LEARNING UNITS' RATIO

15

/ .
‘Rank x/ Item '6 G Duration | G/Duration G Rank
¢ . (hours)
1 Read a, News Magazine 35 1 35 19
2 |. Educational TV Program °30 1. 3 21
3 Taped Lecture 26 1 26 22 !
' 4 Read a Daily Newspaper 22 - 22 25
5 Listened to Educationali Radio 18 1 18. 27 .
6 Guided Tour - 32 27 16 20 | '
7 | Attended a Public Lecture 24 - 2 12. 23="
’ 8 Labour Union Short Course 41 . 4 10.2 17
9 | Union or Professional Meetlng 19 2 9.5 26 Y,
10 Cne Day Workshop 50 6 8.3 ¢ l4= \\
- 11 | One Day Convention 35 . 6 5.8 19
12="| Individual Lessons 50 10 5.0 14= -
12= | Standard Item , 100 20 5.0 . 10
12= | Non-credit College 101 -.20 5.0 9
‘15= Read'Non~flctlon Book | 48 10 4.8 16
15 Recreation Centre Les sons 95 - 20 4,7 12 ,
17= Attended a Public Show .| 24 6 4.0 . 23= /
. 17= |  University Credit Course/ . 240 20 4.0 -3 .
) - 19 -Short Vocational Credit Course 133 - . 40 . 3.3 7 .
20 Programmed, Textbook 65 20 T 3.2 13 . v
21 Compunity College Credit S 176. ° 60 2.9 5
. 22 High School Credit T 136 60 “ 2.3 e
" 23 | University Credit- Correspon—' :
: : dence /- Al92 - 100 1.9 4
24 High School Credit- Corres— S / -
: pondence o ‘132 * 160 - .32 8 o
25 Non-credit Corresponderice 99 . 100 1.0 <11 - ’
26 Vocational School Course - 301 600 - - 0.5 2
"27 Appréenticeship ' 625 ? <0.5 1
K ’ (estimated) H o

>

&
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»
. -the original ranking of ftems by geometric means is reversed.

‘' An adequate explanafidn'of this finding'cannot be pfovided-at

‘this time. Several hypotheses might be advanced including the follow~

ing: (1) The data confirms that immediacy of learﬁing is highly wvalued

«

by the adult and those activities which are intensive and of short

du:ation are more highly rated learning experiences. (2) Adults see

»

different learning activities in a qualitative sense, with immediate .

learning from the media and short term -activities bei&g;judged differ—

ently from learning acquired through long-term activities. (3) The
results are an artificial product of the data, respondents did not take

duration into éccohnt but merely thought of the potential for learning
. ] _ L . 3
in each item. (4) The respondents’' perceptions of the value of time ¢
. . : . , . » ‘ - .,
increased as thg)units of measurement decreased, cenversely their
I3 * ! .

judgements of the value of time in learhing.decreased as the time’

" intervals increased. (5) The ability to adequately assess learning .
i . » ke : ’ : Co )

%ay decrease a5 the duration and possible complexity of the learning

activity increases. (6) ACCOmbination of these factors. may be contri-

buting to thebobtaincglresu?ts. a
a «\‘ . B 3 . Y

&To-test for the,effects of sex, years of schooling and age - on

the estimates obtained for the total gréup aﬁ analysis of covariance
was conducted using log estiﬁates as the observations. A unbalancéa

2 x 3 factorial design With age as' the covariate was dsed with a general

[14]

" e

The results of the analysis are summarised -

iinpar hod-l BMD1.OV

»

I

. in Table 4 Iy

:

- +

s /
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" to-the-activities than did the respondentsAwith'fewef yéars-ofvschooliﬁg
4 A £ -

.‘. -v[’
’ %
' 17
TABLE 4
ANALYSIS OF COVARIANCE TABLE . .
Source of Variance Items p < .05 ° Items p < .01
1 Sex . | I 11
2. Education 7; 15 9,10,11,16,20,21,27
3 Sex: Education . o _/ ' '.:l f 11
4 Covariate-Age / 4,14,16,19 1,2,3,7,8,11,13,
: o o / , 15,17,18,20,25
/ - . :
- : /'// ] P

. ,/. " : . . N . .
The covariate age was a significant source of variance on'sixteen of the
. I - 8 . . ) E
~ Ep! Y N e . . . . ":' .

twenty-six items tested, education was found to be significant with nine
o . ,/' ’ . . v . -3 \ B ’
items, and sex and a sex-educgtion interaction were significant on one item.
C / ’ N

Those items on which educat%bn was found to be a significant influence

were with the exception oﬁ/the taped lecture and the programmed textbook
/ . C . B . . ’ : -

- /’ ' . N N .
- concerned with formal in&tructional activitiess; Respondents with more 5

3

. . .ﬁr/l ks . N . . ' !
" years of schooling completed tendéd to assign greater estimates of learning

Y

‘completed. _ T .
. e 4 : o
Sex and an interaction between sex and education were sighificant
F ) ’ :_. . ) 'L\ : .. . !
sources of vaiianqe on the item, attendance”at a one day convention.

/

'Fema1CS'assigﬁedIhigher units of learning to ,attending a convention than

:did males. Also the higher the -number of years of‘séhoqling'eomplcpcd the .-

o

higher thciassigned units df learning by femakes, years of schooling

’
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completed the SEALS twice,’with a one month interval between the two

18

‘completed did not influence male.respondents.

h

The subjects in the study'were predominantly young, highly educa;ed

~adults. Older respondents. in the studyltendcd to have completed fewer

years of schooling than the younger respondents, and it is clear fhat ifv
age had not been controiled in the study years of schooling'would have .

had greater effects upon the results. Consistehtly throughdut the |

I3

/ . B )
' SEALS younger respondents assigned higher units of learning to the . items

than did older respbndents.

*
’

Reliability

Scale reliability was estimatedkusing two. methods test re-test and e

a cross-modal matching technique. _Iwentyéfour.graduate students in thé

department of adult education’at the University of British Columbia

”

s

ks @

adminis’ raticns. The Pearson product moment correlation coefficients
obtained between individual's test and re-test responses for each item
. . . i

ranged from 0.51 -to- 0.68 and were signifiéant beyond the .01 level. A

B L]

coefficient of 0.79 was obtained between the afithmetic mean scores of

the thnty-éix items on the group's test re-test responsas. - b
. VT . ‘ . ' : . »
Seventeen doctoral students and faculty members.of the adult

education department rcsponded to the SEALS . in its regular form and one

week later completed a second form which'fequired lines to be'drawn to

. Py 3 JA-" ) . . : - .
indicate units of learning rather than the assignment of numbers.. The

standard ipem'was presented with a line ten centimetres long. The

.order of the items rcmained the same, and space was left _on the form

e

Eil

. L 22




. j , o
for lines to be drawn beneath each item. Respondents were asked to

‘draw the lines free hand. If the length of their proposed lines

A

/ A . ' exceeded the width of the.form which was printed on 8 1/2 x 14 inch
) ’ . ) ’
é,paper, prOViSion was made for additional lines to be drawn below the

s item. The meaQUrements of the lines were recorded in milllmetres.

The maximum length of cbntinuous_line.pnssible-was 350 milimetres
or 3.5 timeS'the iengthvof thie %tandatd.. Test re-test correlation

- coefficients for each it - ranged.from_0;49.to 0.60 and were signifi- ,
cant at the .05 level. A'cotrelation_coefficient of 0.66 significant et

\ : - U ’ . . . . items. -
N the .01 level was obtained beiween the test retest arithmetic means of the

The reliability of the scale was considefed to be acceptable :

- ' ‘with~the'obtained correlation coefficients. However,vit must be.

:acknowledged that the respondents did have pxior experience with the

' SEALS form in its developmentai stages andeiheywwere familiar With the =

magnitdde"estimation technique.' The utility of alternate means of

v
|

E . B _ =8 T : .
assigning unit scores to the itcms was successfully demonstrated b
the cross-modal matching technique.’ ‘ v / i ‘

£ . ’ . [ o \

v,

Ratio Properties - -

Do rhe’results cbtained -provide evidence that the SEALS actuaily

T +

oM o - e . .-

T Althoughnthe three'groups of respondents studieafdd assign differ- __

~

ent magnitudes to the jitems, there is a lafge degree of agrecement between

respondents within the g;onps ae to the rank order., of the items, and the

"differences in magnitudes assi ded between the groups are major only with

' .-respect to three items.

€

I

s : : . . \




‘ — '
A concensus regarding the subjective estimation of learning in tie . ,/
! . . - . 3 . _ . ;
: S . ) v -
! . activities described influenced by years of schooling completed and =
’ /

- ' a
- : - \

age does appear to exist. S -

Me . . . -,

One maJor similarity between the groups can be sten in the distri—"

‘bution of the ratios of the geometric mean scores and the arithmetic =~ -
mean scores for each.item when plotted against the arithmetic mean item

1

- [scores as shown in Figures 2-5. These distributions are almost identical
I ‘ . .

[6]

) i in shape to that reported by Masuda and Holmes in the ‘development of

‘a ratio scale of life change events. The Qistributions indicate that
3 v | o . .
as judgemental variance increases with .the magnitude of the estimates:

7
it increases proportiona]ly and 1inearly to the. increase in estimate

6]

Such a relationship according to Masuda and Holmes supports the

general scientific law of relatiye variability and contributes to the_
. . e o
validity of subjective magnitude estimation procedures being used in- - i

ar

T _‘psycho~social measurement. The two highest3ranking items apprentice-

[ad <

ship and vocational training have mean ratios which.deviate from the I
ratios of other high ranking items. This observation suggests that the

reliability of the two items in terms of their ratio scale‘properties .

may he open ‘to doubt: . "@

2

i The —elationship between the standard errors of the geometric

mean and the geometric mean item scores is shown in Figure 6. This -

linear relationship (r = 0.98) supports the

_ . . . R
- N N

that Vallablllty in scores is a function of Lhe magnitude of the scores,"

rinciple of measurement

ERIC - < e

s e : : - S
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[13] e e e o N
Stevens reports that indirect scaling by pajired comparisons
produces a scale which is a logarithmic fgnction of the magnitude ' .
estimation scale, Since twenty-seven items create . 251 different paired
o . ' - . .
items, this final step in the. examination of.the ratio properties of
the'SEALS'prgsented major judging and computation difficulties. Futuré
C research is being planned to reduce the number of scale items .and to
' . - .
use an item sampling procedure _to test the relationship.between direct .,
. ‘ e e e - o . . A g
. and indirect scaling of the SEALS. - , o T : .
- , S .
T ~ §
¢ .
! . s !
Y / ) t “ 3
S - - . v : .
AN , .
/ "
A '\ N
@ . \\ ' °
iy / 4
1 . .
~ -4
\ : .
Z
- - 2 . N

Aruitoxt provided by Eic: . . -
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CONCLUS'TON/

The development of* a ratio scale measuring subjective estimates

"of adult learning described, in this paper démonstrates that the psyeho-

‘physical.scaling technique bf;magnibuge Estimation has utility for the
' : o .o <
, S .
qgantification of variables:in adult ‘education. Although a definition. -
~ * of learning was not provided for the respondents, theif'responses based .-
‘ . ”\:; . . . (‘:5‘“‘ 7 h Q - )
on their own-understanding of ‘the construct indicates that a consensus
AregardingVSubjectivé estimates of learning may exist. It is recognized
‘“cthatbfufther'reseafch'with the SEALS needs to be undertaken in order to
’ 5 . . E m’ g ) S - 1] ' . -
ascertain the variability of estimates contribited by responde.ats’

personal experience, or lack of it,-as learners in each of the twenty- \

. seven scale activities and socio-économic characteristics including .

a

. . . S . ) ¢ - v
in commurfities outside the Vancouver Metropolitan Area is also desirable.’ :

‘5 . a « . ‘ g ~ ¥ -'
In addition a comparison of the results obtained from a Thurstonian

occupation, income,‘age-andflevel‘of'cdubation. Apblicatiqn of the scale T

paired comparisons procedure and the SEALS needs to be undertaken in -

- . l B Jbr .

the future to provide conclusive evidence of the'éxistgnce of ratio’ -

PR N

"

o . scale characteristics. ' .

N . . o . . A

f» A o " The applicatien of magnitude cstimatipn téchniques to the quantifi-
cation  of variables related to motivation; learning needs; attitudes

-

" towards adult cducation methods and techniques%yevaluation of program

outcomes; setting priorities er goals for groups; bayriers to partici-

‘
e

e . ' o, ) - . ‘. .a‘A.' ' .
.pagion;ﬁi;g~teachlngﬂlearnlng styles among others, may yield reliable and | o

7

valid ratio scales of measurement where presently only ordinal and

o

e

qERJ!:t e E B L y . S .o o ; v;.." .

Aruitoxt provided by Eic: R . o . N ) o
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-—area of relatlzelneglegtf~the ponduct bf'small experimental studies in

-

@

. applied,

. : . : , A 23,
. - o . . - “ .‘. 4:/ . .

-".' o . . CY . . ) [r‘ N . /
questlonable interval scales exist. Samples of the“s1ze used 1n this

AR . Y

<

R

study may - not always be requ1red .dnd frequently are not utlllzed by

In fact'one_of the areas where magnltude est1m1ation

.

psycho phys101sts.

may be of greatest use in the d1s01pllne of adult education is in'an «

o

~

eontrcllud learning environments. Alternatives to' the traditional pencil

»

and ‘paper testlng procedures ex1st w1th magnltude est1mat10n and with

1mag1nat10n researchers in the d1s01p11ne may apply those alLernatlves

to many quantifiCationkproblem areas in adult ‘education research;Q

Direct rather than dindirect scaling procedures appecar.to offer
. : w ,

' : . . R : . .
« many advantages to adult education researchers. ~Their adoption would

- ' .

enablé researchers in the.discipline t@/engage in more sdphisticated

» <

data andlyses without breaking the assumptions of the tests being

and‘the§ should yield time-saving benefitsﬂas they are based on
R . " . N ..‘c .
relatively simple procedures '

in both their development and their’
appligation, ' ‘ : N : = - .
- W . . . . : . <

8
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' RELATIONSHIP OF RATIO OF GEOMETRIC AND - ARITHMETIC MEANS AND ARITHMETIC :
MEAN ESTIMATES OF MAGNITUDE ,
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v MEAN’ ESTIMATF‘S or MAGNITUDE '

~

o

g

-

2
h

'EEE Y S A I B U TN U IS B T I I // Y/i

, L
50 ~ 100 . . 200 . 7 4oo 71000

2 b ) e
° .

]
|
l
l
|
|
|
|
o
!
!
r.
I
l
|
|
|
|
]
0
Figure 4 School Board Respondents n = 165 S - ' .
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‘ " FIGURE 6: . - |

‘DISTRIBUTIQN OF‘GEOMﬂTglC NEAN STANDARD -
ERROR BY 1TEM MAGNITUDE

ITEM GEOMETRIC MEANS:

100- C - 7= g Co

GEOMETRIC MEAN STANDARD ERROR
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SUBJECTIVE FSTIMATION OF ADULT'| EARNING SCALE
) - We.are attemptlng to fiind out how much learnlng people th1nk will
occur. in various types of actryatles. WOuld you please judge each of the
‘ twenty six activities listed in the foll w1ng two pages in terms of the
' amount of learllng that you would normally xpect to occur
v : As a basic unit for comparlson we have descrlbed a standard for you

to apply y0ur,4udgements against. Think of attendance at a non-credit, . L
school dfstrictfadnlr educatioﬂ course such as automotive tune-up, wood—b
carving, pottery, French conversation or Engllsh improvement (10 weeks -
2 honrsqper week) as resulting in 100 units of learning. Using the stanaard'
described, ass1gn the number of unlts of learninj you think will occur in
,each of the activities listed. - ' ‘ .

The number of units you choose to assigh &ay QE considerably’greater,
or cons1derab1y less than 100. The number should be based upon the”averdge
_amount of. Zearnzng that you would normally expect to occur in each activity.

‘The number of units you assign could_range from © (no -learning expéctéd) to

500 (five times more learning) or even‘higher. There *are no upper limits
‘to the number of‘unzts you can assign. .
o ‘ » For example, if you think tha;/thoroughly reading a dallv newspaper
is an activity that results in’ only one-fifth as much learning as th.2 otanuaﬁd
. that is the non-credit, school district adult education class,~vou would assign

one—ﬁifth“of the standard's 100 units which is 20 to reading the newspaper.

Example: S A R . . Units of
o p " a Learning
~ . Pl
Standard: - Took a non-credit, school district adult

education course such as automotive tune-up,

wood carving, pottery, Freénch conversation,

or English 1mprovement (10 weeks - 2 hours o

per week). . ‘ ' 100

%
'

v

Activity: Thoroughly read a hmajor daily newspaper. ; 20

e
g

.«. Please Turn Over ..

<
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) Unifs of . : :
. ) , ’ Learning : ' ,'
Standard:  Took:a non—credzt schooZ district adult ed¢catzon
: B course such as autOmotlve tune-up, wood-carving,
pottery, French conversation of. English 1mprovement
G(lO weeks - 2 hours per week). o e 100

_ 1. Listened to a serious or educatzonally taluable radlo program
/ : ' such as "Cross Country Check Up," or "As It Rappens.' (1 Hour)

, . 2. Took a high schooZ credzt course by correspondence. (100
/o ‘ ' - Hours) ‘

3. Had indivigdual Zessons or. tutorzng to develop a recreational -
. or hobby skill such as .tennis, sw1mm1ng or mus1c;1essons..
(10 Hours) ¢

4, - Completed a non- credzt general 1nterest course of study by
correspondence.. (100 Hours)

5. Attended a labour Uniomd, profe551ona1 assoclatlon or commun-
ity group meeting. (2 Hours)

6. Took a guided tour or Sducational visit to an art gallery,

e museum, factory, industrial plant or institution such as a .
_hospital or armed forces base. (2 Hours) =~ -

7. ‘Llstened to a teachzng tape or record on subJects such as .
learnlng a foreign ]anguage, or improving one's job . -
. ' performance. (1 Hour) -

8. Completed a untversity credit course by correspondence o _ .
(100 HTurs) ) . . '

9. WOrked through a programmed zwstructzon text book such as a-
. "how to do it;" or 'teach yourself" book on car mechanlcs,_
bookkeeping,or-macrame (20 Hours)

10. Served an apprenticeship. (6 months full time at vocational o=
school- and two years indentured to an employer). '

11. Attended a one day “conpention or profess1ona1 aSSOClatlon
annual meetlng (6 Hours) =~ . .

1

\ 12, ‘Took a corrmunity college non-c Pedzt course such as learning

. . a foreign language, decoratlng your own home, basic

\ — carpentry, or English upgrading. (10 weeks - 2 Hours per
week) ' : ’

- 13, Thorouthy read a news or cultural magazine such as Tlme,
. Newsweek Reader s Digest or Macleans. (1 Hour)

. . . ’ Y .
’ ‘ : _ : . Please Turn Over
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T Upits of
) P oo Learning
. ! o K / .
) . » é._ ‘ . ) . /
Standard: Took a non- credzt school district adult education ; ~
' - course such as automotive tune-up, wood-carv1ng, ;
pottery. French conversation, or Engllsh 1mprove— ;
? ment. (10 weeks - 2 Hours per week)’ . 100
14. - Read a serious, non—fzctton book of your own, borrowed from .
* a library, a friend, or from any . oLher source—(10 Hours) .
15. Took a untverstity credit course - other than by correspondence. o L
(20 weeks - 3 Hours per week) :
. 16. Attended a one-day workshop or educatzonal .course on any /‘ -
subject. (6 Hours), , / '
17. Watched a serious or ‘educationally valuable Celevision 4”
. program such as-the "Natlonal Geographic" serles, The "A cent‘
of Man," "Newsweek" or "W5". ‘(1 Hour) ; 3
18, oroughly read 4 major daily newapaper (1 Hour) fj . A
! 19. Took a provﬂnczal vocatzonal school tfaining course. - (6 months '

full time)"

/ ———
* 20. Took a course at a recreation centre to learn a'recregrional' '
or hobby skill such as tennis, skating, "golf, bridge{
pottery or painting. (10 weeks - 2 HOurs per week)

21: Took a cbZZege level, credzt course-at a community gollege -
other than by correrondence. (20 weeks -~ 3 Hours ‘per week)

22, Attended a short cfaznzna course offered by—a labzur union
" or a professional a55001atlon. (2 weeks - 2 Hour$ per week)

23.‘\Comp1eted .a high school-level credit course glven bv a
school district adult education, department. (20 weeks -
- . 3 Hours per week)

24, Attended a public lectute - Not a polltlcél meetlng » : .
‘ (2 Hours) _

25. Spent a iay at an automobile, agrlcultural house or boat
' show. (6 Hours) '

26. Took a short, part- time vocatzonal course for.credit toward
a trade certlflcate, spch as electrical codes, welding,
typing, or air brake operation. (10 weeks - 4 Hours per
week) ' '

/s




